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| INTRODUCTION

Measurements of a‘*mospheric radio noise are being made by tne
Electronics Laboratory of the Military Besearch and Development Center
(MRDC-EL). a joint Thailand-United States-organization in Bangkok. The
noise-measuring =qunipment (Fig. 1), modeled after the U.S. National
Bureau of Standards Radio Noise Recorder, Model ARN-2, is located near
the village of laem Chabang (Fig. 2), about 90 kilometers southeast of
Bangkok, 10 order tc minimize interference from man-made nvise. A view
of the site, showing the standard ARN-2 antenna and ground plane, is

presented in Fig. 3.

The cooperation and participation of the staff members of the
Thailand Ministry ol Defense and the support of the United States
Advanced Research Projects Agency and the U.S. Army Electronics Command,
have made i1t possible for the data presented in this report to be

accumnlated,

Tables I and 11, below, present information about the site and the

equilpment .

For convenience in applying the results in this study, a nomogram
for transforming effective antenna noise figure to noise field strength

as a function of frequency is presented in Fig. 4.
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FIG. 1

ARN-3 ATMOSPHERIC RADIO NOISE MEASURING EQUIPMENT
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Table 1

RADIO NUGISE MEASURING SITE AT
LAEM CHABANG, THALLAND

GEOGRAPHIC LOCATION
ELEVATION ANGLE OF HORIZON
Latitude l.engitude
13.55°N 100, 90°F lLess than 3 degrees in all
directions; zero degrees towards
the west (Gulf of Tﬁailand)
Table 11

ARN-1 RAl. O MOLSF. RECORDER SPECIFICATIONS

Antenna

Standard 6.6294-meter (21.75 feet)
vertical antenna with ground plene
consisting of ninety radial wires,
each approximately 100 feet long.

Frequencies of Measurement

6, 13, 27, 160, 530, 2,306, 5,000,
and 10,000 kiz.

Effective noise bandwidth
of receiver

200 iz

Recording chart speed

5 cm per hour
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Fa = Effective Antennc Nolse Figure = External Noise Power

Avagileble from an Equivalent Skort, Lossless,

Vertical Antenna in dB Above kTb.

Enh = Equivalent Vertically Polsrized Ground Wave rms. Noise
Field Strength in dB Above 1 uV/meter for a 1-kkz Bandwidth,

f = Frequency in MHz

MHz
Source: ESSA Tech. Report IER 18-ITSA 138-28

FIG. 4 NOMOGRAM FOR TRANSFORMING EFFECTIVE ANTENNA NOISE FIGURE
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It DISCUSSION

Tie noise lata contained in this report are compat:ble wich the data
1 4 series ef ldechnical Notes published by 1TSA,* (Series 18) "Quarterly

"

Radio Noise Data. The following two parameters of the atmospheric noise

are tabulated 1r the Appendix:
{1} Mean power

{2) Mean envelope voltage,

The mean power i~ a basi. parameter and is expressed as an effective
antenna noise factor, F-. F_ 15 defined as the noise power available f{rom
an equivalent loss-{ree antenna in dB above kTb, the thermal noise power

ava lable from a passive resistance, where

k = Boltzmann's constaat (1.38 ~ 15723 ‘oules per degree
helvin)

b = Effective receiver norse bandwidth (liz)

T = Reference temperature, taken as 288°Kelvin.

The mean envelope voltage, ¥ ,, is expressed as a deviation in dB

qe
beluow the mean power.

Four frequencies, either in the MF and HF bands or in the VLI and
i} bands, mav be recorded simultancously {or 30 minutes. Switching between
the two sets of four freguencies is accomplizhed awtomatically each half
hour. The average power and the mean envelope voltage are recorded on an
B-channel strip-chart recoerder. The t irty-minute samples are taken as

representing the noise condition for the fuli hour.

The month-hour medians for power and voltage, F__ and V, , respec-
tively, are determined frem the hourly values scaled from the chart
recardings for cach of the corresponding {requencies. Normally, from

twentv-five to thirty observations of the mean power are ohtained monthly

*

Institute fo- T iecommunication Sciences and Aeronomy, of the Institutes for Envirenmental Resesrch,
Esvironseatal Science Services Administration, U.S. Departien ¢ Commerce.

o

=
=
£
=
=
=
£
£
£
15
=
=

A

1))

it

o

i

it o




Wl

[

=

it
ettt

for each hour of the day and from ten to fifteen observations of the voltage
deviations. When there are Fewer than fi“teen observations of the mean power
or scven observations of the voltage deviations, the tabulated values in the

Appendix are identified by an asterisk.

The extent of the varistion of the noise power from day to day at a
particular hour of the day can be determined Irom the upper aad lower decile

violues of Fa. These are expressed in dB above and below the wmonth-hour

median, } . and designated by D, and D, respectively, 1n Tible A-1.

Fime-block median values oi nnise are tabulated on a seasonal basis

and are obtained by averaging atl month-hour medians for the four hours
of the day within the three-month perind (see Table A-2 and Fig. A-1). The

time-block values cenform to vhe seasonal time-block values used in CCIR

Report No. ,22,

The results of the noise measurements at MF and HF for th: months

Marchk, April, and May 1966, are given in this report. *c uata for LF

and VLF for these months are available, but it is expected tnat data for

these frequency bands wil! be publish d in subsequent reports,
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Table A-1
MONTH- HOUR VALUES OF RADIO NOISE
Station: LAEM- CHABANG Lat. 13.55°N long. 100.9°F Month March 1966
FREQUENCY (MHz}
am gic5d 2.3 5.0 10.0
Fll Du D, vd- Fan b, 1Dy vd- F;- b, 1 D, vd- L. Du Dl vdn
00 95 4 11 3.0 68 |} 11 6 ] 3.0 69 9117 }j2.0 61 10 112 3.0
01 93 5 91 4.0 68 & 1] 4.0 69 9 9 2.0 63 113 |16 | 3.0
02 93 6 1231 4.0 68 6 10| 3.0 66 | 15 g |20 59 §16 |10 | 3.0
03 92 5 117 § 6.0 o7 7 71 4.0 68 | 13 9 120 48 14 9 | 4.0
04 92 412 ]060 62 8 8 | 5.0 64 | 10 7 1§3.90 44 |15 110 § 4.0
05 86 9 12 | 8.0 61 9 6515 4 59 8 |1l |25 44 11 9150 %?
o6 | 88 |16 (25|32 ] s8] 9f sj40] s9f 6] 9f20] s1f 8| 7}3.0 ]
07 {eafiz)asfander | s s a0 s2] shisf2o] ss]u]ifso z
3
0g 80 15 191 5.0 56 5 11 ] 4.0 50 9 8 } 3.0 48 111 11 3.0
09 82 {11 33 15.0 52 | 10 81 4.0 45§ 13 8 §2.0 40 19 6]4.0
10 79 p1m 1 27145.0 47 1 13 11 4.0 44 8 7140 39 7 313.0
11 TN 12§ 7.0 50 3 13 8] 4.0 #11N 10 | 3.0 38 |16 714.0
12 81 {2 ]| 23] 8.0 50 | 14 6| 4.0 45 ; 12 8 ]4.0 41 10 11 | 4.0
13 91 23136 (9.9 52 } 17 91 4.0 47 | 11 12 6.0 42 1 14 316.0
14 ¥2 20 | 24 8.0 52113 9 15.0 49 | 10 9 §16.0 45 9§11} 4.0
15 98 18 181 7.0 61 {12 } 15 5.0 531 11 71s5.0 50 13111 ] 4.0
16 94 | 17 16 | 5.0 66 1 10 {10 | 4.0 58 9113 § 3.0 54 8 61 4.0
17 95 12 10 | 3.0 69 7 9| 3.0 64 6119 |20 62 9111 3.0
18 98 |10 | 22} 3.0 76§ 11 3.0 73 7112120 65 5 8} 3.0
19 100 512130 76 9 7§ 2.5 5114113120 64 5 513.0
20 102 91254 3.0 78 6 121 3.0 76110 ] 13 | 2.0 65 9 441 2.5
21 100 81221 3.0 79 1 10 9120 78 1 13 ] 2.0 66 7 8 | 30
22 99 824} 3.0 7110 6| 2.0 76 812120 67 8§ 1c} 3.0
23 96 8] 25] 3.5 76 7 141 2.0 73 9113120 63 941 14] 3.0
* Fewer observations than 15 days of maan power measurements or 7 days of voltags measurements.
F“ = Median value of effective antenns noise in dB sbove kTb.
Du = Ratio of uppar decile to median in dB.
Dl Astio of median to lower decile in dB.
Vd’ = Median daviation of avarsgs voltage in dB below maan power.
;2
10 = £ 7;
<%
f
=
i<
———— - e )
F= ;;Vt : ¥ 4 7 5
S = = -+
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Table A-1 {(Continued)

MUNTH-HOUR VALUVES OF RAD1O NOISE

Station:  LAEM-CHABANG lat, 13.55°N Lorg. 100.9"F Month April 1966
FREQUENCY (MHz)
:E%; 0.53 23 5.0 10.0
l.um Du Dl ‘dm Ilim Du Dl Vdm an Du Dl vdm Flm Du Dl vdm
00 § 105 711840} 7 1y 19f3o0f 73j12)25]3.0] o418 |11 |4.0
01 106 41201]4.0 73 91191} 3.0 72 10 91 4.0 62 i9 9 | 4.0
02 102 7118 }{5.0] 69} 10| 20tv4a0] 70 11 10| 4.0)] 5920 |12 (4.0
03 100] 8l17 {50 e8| 8] 20|40 721 10}10] 4.0 ] 52121 |12 |s5.0
04 101 8 ie | 5.0 6811 12 22 1 5.0 69 9113} 5.0 59 1 13 116 | 4.0
05 991 10118 {70} e3] 12| 14 5.0 70 j12)14] 4.0 57| 16|19 }5.0
06 98§ 121 10 | 4.0 6l 121 16 | 4.0 11 811l 5.0 56 | 22 713.0
07 93} 14] 13 17.0 70 8| 151} 3.0 69 { 10 715.0 541 24 6 | 5.0
08 891 19§ 14 | 8.0 60 | 10} 23 ] 5.0 581 10 8} 7.0 47 t 23 T16.0
09 874 14] 1079.0)] 54 18] i6 4.0 55]13]11}80] 4061 24 j10 j6.0
10 86| 21 17 |10 s4f1af13}s5.0f 49117 6] 7.07 45114 |12 le.0
11 90 171 15 |1l 540 15] 13 fs.0of sof 180 47|14 9 7.0
12 95| 291 20 {10 56| 23 12 |5, 53 i1 4 9:0 531 10 |19 | 7.5
13 ] 108} 14} 18 [8.0] o3} 15} 18}8.0 ] s9] 15} 7|05} 50 21 7 |8.0
14 iie 3§ 33 | 8.0 c6 | 14] 19} 8.6 68 T115¢11 52 ] 21 717.0
15 11 9129 16.0) o8| 18] 18] 7.0 5] 13} 91{10 53] 22 {10 | 6.0
16 it ol 28 )e0f 72} 11| 20}6.0] 70} 4|14)06.0} 57})27] 7 |5.0
1T ] 9] 9] 20 [ 4.0) 4] 9] 20] 40 o7 71 9] 5.0 3] 20 12 | 4.0
i8 100 91 201 4.0 70| 11 221 13.0 75 71241 3.0 ce | 21 9 | 4.0
i3 | 1os) 10 21 301 80 9f17{20} 76| 8{24] 3.0} 65f 16 ] 9 ]4.0
20 | 108 7| 20]3.0f 30f 8} 21|20} 77 sl25130] 68} 13]10}3.0
2] 107] 9] 21 130! 84| 8| 26| 2.0} 81 3128} 30] 66]19] 8 3.0
n 107 91 20| 3.0 80| i3] 20| 2.0 75 7128] 3.0 67 18 514.0
2 100 51 2 4.0 7 10] 23 3.0 77 8121 3.0 65 | 21 8 1]4.0

* Fewer observations than 15 davs of mean power measurementa or 7 daya of voltage messurements.

F B

Median value of eff=ctive antenna noise in dB above kTb.
Batio of upper decile to median F_ - n dB.

Rat 10 of median Fam to lover decile 1n dB.

Median drviaticn of average voltage in dB below mean power.
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Table A-1 (Concluded)
MONTH-HOUR VALUES OF RADIO NOISE

Station: LAEM-CHABANG Lat. 13.55%N Long. 100.9°F Month May 1966

FREQUENCY (MH:) ==
i 0.53 2.3 5.0 10.0
Fam | % | % [Yaw [Fan | P [P [Vam |Faa | P [P0 ] Yan |Fan | Pu [ P1 | Yem
00 | 107 16 [21 {55 [ 7713 f1e |30 ] 74| o] 8]30 [*ss]|--1--]40
or | 106 16 [20 |e.0 | 76 {13 10 |30 | 73|10 | 830 | 55| 8] 4|30
02 { 10613 |17 |55 | 7ufuo [ o 30| 74| 81|30 sa] 7[10[35 =
03 | 105] 8|16 [6.0 |7of18 [si30]| mfrwo] 830 4s]n| 5|30 =
04 | 106 8|16 6.0 | 70|18 [ 5|40 | 67 12| 7|25 |a5]--|-- ]2 ]
os | 1o0f 12 s {30 [ 10)17 [ 6|40 ]| es|18] 920 46| of 5|30 :
o | 9o| s f1s {30 | r2fn 13|30 nufus| tes|s2] 5| 5|30 z
or | 93| 19|10 fa0 [ rr|aa 12|30 67 |10f 7|30 [es3|-]--fas £
08 | o4f 9 12 {40 63|19 | 9|30 2| 7| 6[30]| 47| 6f 9]s.0 :
00 | o210 945 | 62|16 f12 )30 ] 52|19 8f30] se| 7|11 |40 %
10 [ 93| 8|u [s.0 | 59|17 |12 3.0 s3| 6] 7|30 a2| 8] 8]s.s i
i of15|e|s.0 fsofe |8 )30 so|2s| 6|l30fa}r2] 7|60
12| osf 10|13 |70 fs7f2s |7 30| 4|0 8f4ac] s5i13]10]6.0
13| wo| 1| 8|7 | eof2 12|40 3|1 8]30| 45| 8f 875
14| 104| o fu 8o | st 2| 6fao| sT|1s]| 9fsofas|--]-]6.6
15| 104| 12 [ 19 |7.0 [ 65| 18 |1s |40 | e0 |13 ] 8f 35| su| 10| 7]e€o0 =
te | 1oa| 1 [1sfs.o | mulus fua |35 er | 8] 30| sa| 8| 7|40
17 | ros| 12 [19 a0 | sl s i lso] | 9] 8|20 se| 8] 6]2.0
8 | 17| 12|16 |30 | 7| fizlao] 15| 9l2o0] e] 7| 5|20
0] o] o|l2n]3s | rofus | ofze| mfwofro]20] 60 s| 5|20 -
20 m| of20fastfarlsf2o] ]l el2o] af s]| 7]s0 :
20| 10| w0 f1sfao | 7816 | 9f20] 17| o] 6|20 s8|[12] 7|30
22 wor| ufefao | 79frefrof20] el s|20] s8fi2] 820
23] 106 18|17 |50 |67 | 8f2o]| 16| 8| of 2.0 saf - -] 30
* Fewer abservatiors than 15 days of mesn power measurements or 7 deys of voltage messurcments.
F.m = Medisn value of effective antenna noise 1n dB sbuve kTb.
D, = Ratio of upper decile to median F, _ in dB.
Dl = HRatio of median F.m to lower decile in dB.
‘:dm = Median deviation of average voltage i1n dB below mean power. E
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